Vibrio vulnificus RTX toxin kills host cells only after contact of the bacteria with host cells.
Vibrio vulnificus causes acute cell death and a fatal septicaemia. In this study, we show that contact with host cells is a prerequisite to the acute cytotoxicity. We screened transposon mutants defective in the contact-dependent cytotoxicity. Two mutants had insertions within two open reading frames in a putative RTX toxin operon, the rtxA1 or rtxD encoding an RTX toxin (4701 amino acids) or an ABC type transporter (467 amino acids). An rtxA1 mutation resulted in a cytotoxicity defect, which was fully restored by in trans complementation. The expression of RtxA1 toxin increased after host cell contact in a time-dependent manner. The RtxA1 toxin induced cytoskeletal rearrangements and plasma membrane blebs, which culminated in a necrotic cell death. RtxA1 colocalized with actin and caused actin aggregation coinciding with a significant decrease in the F/G actin ratio. The RtxA1 toxin caused haemolysis through pore formation (radius 1.63 nm). The rtxA1 deletion mutant was defective in invading the blood stream from ligated ileal loops of CD1 mice. The rtxA1 null mutation resulted in over 100-fold increase in both intragastric and intraperitoneal LD(50)s against mice. Overall, these results show that the RtxA1 toxin is a multifunctional cytotoxin and plays an essential role in the pathogenesis of V. vulnificus infections.